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C H A P T E R-I. 
I N T R O D U C T I O N  
Every since the beginning of time, there has been 
a struggle between man and the forces of nature for ex-
istance and livelihood. The science of plumbing came 
into existance in the struggle of man against disease. 
In the early days of civilization, man paid l i t t le at­
tention to cleanliness and sanitation; but, as civiliza­
tion advanced and as living conditions became more com­
plex, man discovered that he must find some way to better 
care for his health and living conditions, by securing 
pure water and then properly disposing of this water 
after use. 
Modern plumbing as a trade, is the running of pipes 
to supply pure water to buildings, the erection of fix­
tures for the use of this supply and the installing of 
other waste pipes for the resulting waste water. The 
trade divides i tself,  therefore into two parts: (1) ' the 
providing of an adequate supply of pure water, and (2) 
the disposing of this water after use. The first divi­
sion offers few problems to the plumber, l i t t le variety 
in the layout being possible, the result depending most­
ly upon the arrangement of the pipe and the fittings; 
2. 
but, tlxe second division calls for careful study ar­
rangement, good workmanship in the installation, and 
individual attention to each fixture. 
Plumbing had i ts beginning as a trade in merely 
supplying fresh water to a community. This was done 
by conveying water from lakes, rivers, or springs 
through wooden pipes and troughs. By easy stages the 
trade enlarged i ts scope until  at the present time i t  
is able to provide distribution of millions of tons of 
water by great city water works. 
In the early days of the trade the question of 
the disposal of waste matter was easily answered, for 
i t  was allowed to be discharged into the ground to 
seep i ts own course. With increased amounts of water, 
the waste problem has enlarged itself,  until  today, i t  
plays the most important part of plumbing. 
Modern plumbing of today is more than a great as­
sembly of fixtures, with a network of concealed pipes, 
valves, and fittings. It  is a service of universal 
practical benifit ,  giving comfort with beauty and utili­
ty. Through the process of plumbing living conditions 
have been greatly improved, giving service in the homes 
and better protection against diseases. In the modern 
methods of sewerage disposal individuals are no longer 
bothered with the problems of sewerage and waste dispos­
al; it is the plumber or sanitary engineer who so ef­
ficiently pipes the sewerage matter from the home to a 
place where it can be conveniently disposed without be­
coming a menace to the community. 
The plumber might be said to work hand in hand with 
the doctor in the prevention of diseases. 
********* 
C H A P I E B  I I .  
A BRIEF HISTORY OF PLUMBING 
A. The first Methods of Sanitation: 
The science of plumbing came into existance through 
the struggle of mankind against disease. The savage 
drank from springs and streams; he made no provision for 
the disposal of sewerage. When his place of living be­
came fouled with kitchen refuse and excreta, he simply-
moved to a fresh camping ground. When disease killed 
many members of his tribe because of the negligence for the 
laws of sanitation, the savage just thought this was some 
work of his gods. He did not understand that the lack of 
cleanliness breeds disease. 
The Egyptians observed the laws of sanitation and 
built small sewer systems. 
From as far back as 600 B. C., Rome had an elaborate 
drainage system, parts of which have been found and are 
said to be in a workable condition, today. 
B. The Early Water Systems: 
The importance of pure water was first realized from 
the ancients, who died in large numbers from using water 
from polluted streams and rivers. The idea of using 
piped water from mountain streams was first instituted by 
the Romans, v;ho built huge aquaduct to convey water to 
their cities. 
On many islands near Europe and Asia have been found 
remains of elaborate water supply systems. Glazed clay 
water pipes have been found on the island of Crete that 
are said to be 3,300 years old. 
C. The Origin of the Word Plumber: 
The word "plumber" grew out of the name of the men 
who handled lead. The Romans termed these men as Plubaris, 
meaning workers of lead. The uses of lead in Roman times 
were similar to the uses of lead today. The Plubaris 
made pipe in addition to such things as frames for hand 
bags, sheet lead for roof coverings, and lead baskets. 
D. Farther Advancements in Plumbing: 
After the fall of Rome there came a period known as 
the Dark Ages. For a thousand years sanitation and 
plumbing were unknown. No sewers were used. Dirt and 
filth were everywhere. It was not until the sixteenth 
century, when craft guilds came into existanoe, that 
plumbing and sanitation were fully established. In these 
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craft guilds all tradesmen were required to serve a 
period of apprenticeship. At this time much time was 
given to the preparation of plumbers as tradesmen. 
The first master plumbers association was estab­
lished in England, April 12, 1611. 
E. The Progress of Sanitation in America: 
Progress in the development of sanitation in 
Plumbing was very slow, in the early days of America. 
The real development of Modern sanitation and plumbing 
has been made in the past seventy-five years. The 
period since 1900 has been witnessed as the greatest 
progress ever made in plumbing and sanitation. 
The first water systems in America were built in 
Boston, Massaoheusetts, in 1562. Hemlock logs were 
used for pipe and the system of water was controlled 
solely by gravity. New York City put in water systems 
in 1700; water was pumped to street hydrants where it 
was sold. 
Along with the development of water systems in 
America was a similar development of water closets and 
bath tubs. In America, as in England, the first type of 
water closet was the conical shaped hopper set into a 
lead trap. 
Later there developed a metal pan closet, which 
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operated on hinges; the pan was let down and the contents 
emptied into the drainage pipe. 
Among the first bath tubs invented was one invented 
by Lord Russell of England, in 1820. This tub was made 
o f  m a h o g o n y  a n d  l i n e d  w i t h  s h e e t  l e a d ;  i t  m e a s u r e d  4 f x  7 *  
and weighed nearly one ton. Later wooden tubs were used 
that were lined with copper, and still  later,  the cast 
iron tub was used. The cast iron tub is the father of 
the modern enameled tub of today. The invention of bath 
tubs created quite an excitement when a tax of §20.00 
was imposed on anyone caught bringing one into the coun­
try. 
After the coming of sanitary closets and bath tubs, 
some method had to be used in keeping them dean and san­
itary. Vents were added to water closets to insure a 
proper amount of fresh air and to aid in keeping sewer 
air out of the house. Since the invention of the water 
closet and bath tub, rapid progress has been made in 
venting running supply lines and drainage systems. To­
day every community of any size has laws which govern 
the method of installation of plumbing fixtures. Many 
advancements have been made in sanitation and many will 
be made in the future. 
*********** 
8. 
C H A P  T S R  I I I .  
THE MODERN CONCEPTION OF PLUMBING 
A. The New Era of Plumbing: 
Modern plumbing of today is almost a science in i t­
self.  The plumbers and sanitary engineers of today con­
duct research and investigate causes and effects where­
by they can provide comforts and conveniences to our 
home s .  
The health of whole communities,of individual mem­
bers of every family is protected by the skill  and know­
ledge of the plumbers. The plumber works hand in hand 
with the medical men in their effort to prevent the 
spread of diseases. 
Modern plumbing of today is more than just an as­
sembly of fixtures with a network of concealed'pipes, 
valves, and fittings; i t  also is a service of universal,  
practical benefits,  giving comfort with economy, beauty, 
and utility. 
The cottage of today has better facilities of san­
itation than the most pretentious mansions of a century 
ago. The modern age of reconstruction in sanitation has 
taught people of all  classes and all  walks of l ife the 
value of health and sanitation. The new era of plumbing 
9. 
and sanitation has raised the standards for living con­
ditions through out the country. 
The hones of today are beautiful both exterior and 
enterior. Modern color and design have been added to 
both the kitchen and bathroom fixtures, to make them 
blend harmoniously with the home. Today we have beau­
tiful built-in-sinks, bath tubs, and other fixtures that 
add to the health and happiness of the hone. 
Today along with the health and sanitation of the 
home are modern advancements in heating and ventilating. 
In years past all homes were heated with wood or coal. 
Today steam and gas are used, at least by most of the 
people in the homes in America. 
The scientists and plumbers have gone another step 
farther in making the home a more comfortable place in 
which to live by developing methods of air conditioning. 
Ih air conditioning the rooms of the home are main­
tained at a constant uniform temperature and circulation, 
with just the proper-amount of' moisture or humidity for 
maintaining health and contentment. 
There are two types of air conditioning in coEimon 
use today: the cooling system; and the heating system; 
both of these systems are new and at an early stage of 
growth. 
10. 
It can be readily seen that plumbing has consider-
able dealing with the protection of health, from the 
maintaining of healthy sanitary conditions, to the main-
tainence of proper heating and ventelating of our homes. 
The plumbing of today is more than a system of pipes; 
it is a science and an art in itself,assuring the health 





C H A P T E R  I V .  
APPROVED SYSTEMS OF DRAINAGE & VENTING 
A. The Drainage System: 
Each family produces daily about 20 gallons of sewer­
age and waste matter per person. This sewerage is dis­
posed or conveyed to the main sewer lines by a system of 
conduits and waste pipes known as the drainage system. 
The drain pipes are usually made of extra heavy cast iron 
soil pipe. The waste pipes to the basins, bath tubs, and 
kitchen sinks are made of lead; those exposed parts are 
made of nickle plated brass. In running waste pipes, a 
pitch of from l/8M to zn per foot is made to insure rapid 
drainage of all waste matter. In the waste pipes or 
waste lines, are a number of vents to insure proper circu­
lation of fresh air, and to keep the drainage system sani­
tary. Clean-out plugs are located at the end of each 
drain line, and in conveniently located corners or T*s, to 
allow for cleaning in the case of stoppages. Traps are 
put in the drainage system to prevent back siphonage of 
sewer air from entering into the house or building. We 
might say then, that the construction of a good drainage 
and venting system is demanded on two main reasons: (1). 
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That the undesirable waste matters be conducted safely 
and efficiently to the main sewer lines, and, (2) To 
prevent the entrance of sewer gas into the building. 
B. The Types of Venting: 
Yents are the most important set of pipes working in 
connection with the drainage system. Modern plumbing attempt 
to make living conditions in thickly populated districts, 
as well as in isolated buildings, free all from unpleasant 
odors and annoyances. This could not be done without the 
use of vents. Vents relieve all pressure in the system by 
furnishing an outlet for air that is displaced by the 
waste discharged from the fixtures; and another of its 
functions is to supply air when siphonic action starts, 
thereby stopping the action that would break the seal of 
the trap under the fixtures. 
In common use today are several kinds of venting: 
circuit venting; loop venting; continuous venting, and 
crown venting. Circuit and loop venting are used 
mostly in connection with the installation of water 
closets. Crown venting is used in the venting of indivi­
dual traps on basins and sinks, and continuous venting 
is used where there is a combination of water 
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closet besin and tub. 
Take a row of toilets in which the waste connections 
of each sloset discharges into a Y branch, and there will 
be a series Y branches. One end of this series of branch­
es discharges into the main stack while the other con­
tinues and turns up at least to the height of the closet 
and then enters into the main vent stack. This type of 
arrangement is known as loop venting. 
Continuous venting is another very efficient type of 
venting; it is generally prescribed by most building or-
dainances as the type of venting arrangement for all 
modern plumbing jobs. In continuous venting there are 
two separate pipes running, one the main vent stack, and 
the other the main drain stack. These two stacks are 
joined together as one pipe in two places, below the low­
est fixture and above the highest fixture or vent. In 
continuous venting each fixture is drained and vented in­
to a branch drain before it reaches the main vent and 
drain. In continuous venting there is more equilibrum 
between the exterior and the interior air pressures and 
very little chance of back pressure or sewer gas breaking 
the seal of traps and entering the house. 
Working in close connection with the venting system 
are traps. There are various types and designs of traps, 
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all of which serve the same general purpose, to allow the 
exit of waste matter without permitting sewer air to en­
ter the building. It is the action of traps, that pro­
tects the house from sewer gas. It may be said that if 
a trap could be constructed such as would not lose its 
seal against siphonage and yet permit the rapid exit of 
waste matter, there would be no need for vents; however, 
this trap has not been invented and doubtless ever will. 
If clear water alone were to run through waste pipes, 
there would be no need for venting, but as long as waste 
matter contains minerals that adhere to the inner wall of 
pipe and decrease the pipe in diameter, it will be neces­
sary to run separate drain and vent pipes. 
In addition to protecting the seals of traps, the 
venting system prevents dead ends that might occur in 
pipe, by removing gases that occur in sewerage that might 
attack the inner walls of the soil pipe and seriously 
affect the life and efficiency of the drainage system. 
A number of studies have been made on the types of 
venting, but no accurate conclusions have been reached; 
but, from all indications a drainage and venting system 
that will work efficiently and not clog will be the best 




C H A P T E R  V .  
WATER SUPPLY 
A. The Sources of hater: 
The supplying of water to buildings and then piping 
it to the various fixtures makes a very interesting study. 
I have shown the Approved Methods of Drainage and 
Venting . Now I shall go into the different systems now 
employed in supplying cold water. 
In the thinly populated districts, the well is used 
to supply water to homes and buildings. The water is 
brought to the surface by means of a large bucket or by 
means of pumps. When using well water it is generally 
pumped to a tank that is elevated, and the water is al-
lowed to flow by gravity or it is forced into a compres­
sion tank the pressure of the tank giving sufficient 
force to send the water through the piping system. Water 
that is received directly from the ground is far better 
for use than purified water, but care must be taken to 
see that there are no septer tanks or anything near that 
might pollute the water supply. An open well is not as 
sanitary as a closed, pump driven well. In an open well 
there is chance for dust, dirt, leaves, or other trash 
to enter and pollute the supply of water. 
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Rivers, lakes, and small streams furnish a good 
source of v/ater supply to building or communities. Tests 
should be made frequently to determine the purity of all 
water that is received from rivers or streams, as there 
is a great possibility of getting water that might con­
tain such material as sewerage. 
B. Methods of Purification: 
There are four methods of treating impure water be­
fore using: (1) aeration, which is the bubbling of water 
through air to remove any soluable, volitile, gas. (2) 
Filtration, in which case water contained undisolved 
minerals or solids might be precipitated through a sand 
bed filter and all of the solid materials will be strained 
out. (3) Distillation-this method of water purification 
has been found to be very efficient for water in small 
amounts or in homes, but, because of the slowness of the 
process, and the high cost of operation, this method is 
almost impracticable for water on a large scale. (4) 
Chemical treatment has been found to be the most widely 
known method of water purification. There are different 
conditions of water, the purification of which requires 
the usage of different chemicals. Chlorinization is one 
method of water treatment used extensively in large cities< 
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about 3 or 4 pounds of chlorine is added to each 1,000, 
000 gallons of water. This process is said to kill  all  
harmful bacteria. The treatment of water with Ca 0 is 
said to soften water, ".. 'ater in some locations is super­
saturated with insoluable mineral matter,  but by pre­
cipitating a few pounds of Ca 0 through the water i t  
might be made to become relatively soft.  
C. Piping: 
After water is pumped from its source, and puri­
fied, i t  is allowed to enter into the water mains where 
i t  flows by gravity to the buildings for use. Pressure 
at a fixture or outlet is generally obtained by the 
force of gravity. When this method is not sufficient,  a 
pneumatic method is generally used to force water to the 
top of tall  buildings. 
The kind of pipe to be used for cold water to 
buildings varies according to the kind of water, and the 
kind of earth through which i t  runs, and the construction 
of the building. The types of pipe commonly used include: 
wrought iron, steel,  lead, t in lined brass, and galvenized 
iron. 
In piping water to a building a stop and waste cock 
is generally employed to allow water to be cut off from 
the building for repairs. 
18. 
In piping water, oare must be taken to see that the 
line is as straight as possible; as unnecessary fittings 
and. turns decrease the force and efficiency of the water 
system to a considerable extent. 
In making tight joints, screwed water pipe should 
have some binding material such as white lead or red 
lead and oil to prevent water under pressure from seeping 
through crevices between the pipe threads. Water pipes 
should be run in accessible places, making it possible to 
get to them at any time, in case of trouble. In climates 
where extreme temperature is experienced, water pipes 
should not be run between the partitions of the outside 
walls. In such cases the pipes might freeze up and 




C H A P T S R VI. 
SETJEBAGE DISPOSAL 
A. The Classes of Sewerage: 
Each city produces waste matter that must be disposed 
of in some way. These waste matters are generally clas­
sified as, ashes, rubbish, garbbage, and sewerage. 
Sewerage is the liquid waste of the community. It is 
known in three general classes: Domestic sewerage; Indus­
trial sewerage; and Storm sewerage. The removal of sew­
erage is accomplished by systems of conduits called sewers. 
Such removal of sewerage from buildings is termed sewerage 
disposal. 
The removal of sewerage from the residences and cen­
ters of industr3T of a community is demanded on two grounds: 
First, that it may not become a menace to public health; 
and Second, that the sewerage be conducted efficiently to 
a place where it might be disposed of through a thorough 
and efficient manner. 
B. The Composition of Sewerage: 
Sewerage may contain any combination of the various 
materials that find their way into sewers. 
Sanitary sewerage contains about 99% water, the solid 
materials being faeces, industrial wastes, paper, lent, etc. 
The water of sanitary sewerage contains little or no or-
£0 
ganic matter, but generally such material as mineral mat­
ter in solution such as iron, sulphur, and lime. 
It has been found that the average person produces 
from .6 to .8 pounds of faeces per day, and about 3 
pounds of urine. Also in sewerage have been found traces 
of Phosphoric acid, chlorine, and other organic and in­
organic compounds. It is the decomposition of these com­
pounds that adds to the characteristic odor of sewerage. 
C. Theories of Sewerage disposal: 
There are four general methods of sewerage disposal 
used in everyda3r practice: (1) Aeration; (£} Dilution in 
waters; (3) Septic action, and (4) Chemical treatment. 
Sewerage disposal by dilution is the disposal of 
sewerage into waters in such a manner as to be carried 
away so rapidly or be changed in composition and charac­
ter, that it will not prove offensive or a menace to 
health. The active forces of purification are physical, 
chemical, biological, and bacterial. 
T/here sewerage is treated artificially, to deprive 
it of its objectionable characteristics, one or both of 
two fundamentally different processes are generally em­
ployed. First, the actual removal of the sewerage from 
its constituent parts, and second, the conversion of 
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putresiable organic matter into soluable substances. 
The treatment of sewerage is accomplished by a series 
of steps, the degree of purification attained, increasing 
with each successive step. Tiliere the discharge of sewerage 
is only slightly objectionable, a single process of 
screening will suffice. If conditions require the removal 
of more organic matter, sedimentation might be used in dis­
posing of the organic matter and acids. If conditions of 
sewerage are suchthat pathogenic bacteria are in great 
numbers, a process of chemical treatment by chloriniza-
tion ought to be added after septic action has been car­
ried to completion. 
In the disposal of sewerage on a large scale several 
distinct steps are made. The sewerage goes over a huge 
screen and all of the solid matter from the size of a 
match up is separated,(taken and burned). The sewerage 
then goes into a series of gut chambers, where it moves 
at a slovf velocity of about 1 foot per second. All sus­
pended minerals and particles are removed; the sewerage 
then goes into a huge chamber for septic action. 
After septic action the sewerage is then taken and 
treated chemically to insure complete removal of all path­
ogenic bacteria. Ca 0 Cl has been used extensively as 
an oxidizing agent and it has been found that by using 
22 » 
oompounds of chlorine as a disinfectant, temperature had 
:::::::::: little effect on the reaction. It has been also found 
that most of the disinfection took place within 15 minutes 
minim after the reaction. The disinfection of the suspended 
]]]]]]]]]] matter is as complete as the liquid. The method of dis­
infection is about 3.5 parts per million of chlorine, and 
minima one hour contact period for the chemical to react. 
This reaction is said to purify sewerage 96$. 
::::::::::D. The septic Tank: 
The septic tank may be termed as a rectangular 
shaped disposal tank, designed to carry sewerage through 
a period of sedimentation. The detention period varying 
from 18 to 30 hours. The period of detention is main­
tained just long enough that the oollodial solids are 
precipitated, either through contact with the sludge and 
surfaces of the walls or through biological changes. 
In the design of the septic tank the size is just 
made large enough that provisions will be made for one 
day*s sewerage. The septic process aside from physical 
sedimentation of the solids depends upon arobic and ana­
erobic bacterial action. After sewerage goes through 
a sewer main for a length of time, it loses its oxygen, 
and becomes what is known as stale sewerage. It has the 
same characteristics as raw sewerage with exception to a 
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dark gray color, with a strong odor. 
After sewerage has been screened it is allowed to en­
ter the septic tank. The septic tank is rectangular in 
shape and is divided into from two to five parts or sec­
tions by means of baffles. These baffles are suspended 
from the top of the tank and generally go down to about 
four or five feet from the floor of the tank. When sew­
erage enters the first chamber of the tank, the grease and 
floating matter remains in the form of a thick scum while 
the liquid effluent passes under the baffle into the sec­
ond chamber. In the second chamber rapid decomposition 
takes place through anaerobic bacterial action; all or­
ganic compounds are broken down into nitrates, sulphates, 
and chlorides. The gases come to the top of the solution 
and mix with the decomposed organic matter, into which is 
made a thick scum,4sometimes getting to be two and three 
feet thick. The undisolved mineral matter goes to the 
bottom of the tank and settles as a thick sludge. The 
sewerage then goes into the third and fourth chamber into 
which similar reactions take place, and by the time that 
sewerage gets to the fifth chamber it is practically decom­
posed. During the process of septic action there are phy­
sical, chemical, biological and bacteriological changes 
taking place. The sewerage changes from a dark brownish 
gray color to a light amber gray effluent. After the sep-
24. 
tic action the sewerage is led into the disposal field 
where it might he allowed to filter into the sand or be 
acted upon by chemical action. It has been found that 
the septic tank performs its maximum efficiency between 
70° and 80° F. The sludge of sewerage has been used as 
a fertilizer with excellent results. Tests have been 
made and are still being made to determine the most ef­




G H A P T E R-VII. 
THE FUTURE PROSPECTS OF PLUMBING 
A. The Entrance of Research and Invention: 
We have studied the history of plumbing, some of the 
present day practices, and the methods used in sanitary 
protection; we shall now make a brief survey of the future 
trends of plumbing. 
A close study of plumbing in i ts relation to natural 
laws sub-consciously reveals that in refinement of methods, 
improvement in materials,  finish, we have arrived at a 
line beyond which improvement in the next few years will 
be gradual but slight. 
Possibly science and invention will greatly influence 
the plumbing of the future. Already in the process of 
evolution and research are modern methods of locating en­
closed pipes. 
Science has invented a portable X-ray machine for 
.plumbers, and is very near the stage of perfection, where 
we can simply plug i t  into the nearest l ight socket, send 
a helper with a lead enclosed lamp to follow one side of 
the wall,  and with our own small hand screen virtually 
look right through stone, brick, plaster,  and irood, and 
see pipes, fittings, and the manner in which they are con-
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nected. By a judicious use of analine dyes we can see 
whether pipes are cleared or partly or completely stopped 
and then locate the obstruction. By a system of opaque 
dyes we can actually see water dripping out through a 
leack otherwise hidden in the wall.  
Some welding of pipe in place is being done, but i t  
needs an experienced plumber or welder to do i t .  The 
day is coming shortly when a plumber will  slip on a facing 
tool, momentarily connect i t  with the combination motor 
and converter that he carries strapped to his back, re­
place i t  with a resistance ring, turn on the juice and 
in a few minutes have an actually continuous pipe, both 
ends having melted and run together without the addition 
of any different metal or flux. 
Other improvements in prospect have to do with metal 
alloys, corrosion, resistance, and final elimination of 
rust,  tubercalation and pitting, control of electrolysis 
through the use of grounding and of loading and balancing 
coils,  permanent non-tarnishing finishes for fixtures, 
and the actual elimination of water hammer and singing 
noises from piping and fixtures. 
Colored sanitary ware is now firmly established on 
the market, and now fixtures may be purchased to match 
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either the texture of the user or to blend with the inter­
ior decorations. Glass tiling is no longer brittle, but 
is somewhat resilent, and it may not be too much to expect 
an all glass bathroom in design and in color to suit, with 
all joints fused and water tight, and practically unbreak­
able. These prospects are only a few of the many creations 
that will come up in the future. 
B. Chemistry and Science to Aid Future: 
Science has taken water, one of natures elements- a 
simple compound- and bent it to our will, but we waste 
too much effort in the taking. T7e take the water where 
we find it already manufactured by nature and bring it 
long distances at great cost, by means of might dams, and 
aqueducts, and pipes, and maintain an amazing and a com­
plicated network of pipes just to get an adequate supply 
of the life giving fluid for bodily needs. 
Scientists have and are working on new methods of 
purifying the water that ae use in order to prevent disease. 
It has been found that in large cities about five barrels 
of water is filtered, pumped, and used each day per indivi­
dual. 
In a day just beyond the ken of those now living, the 
earth will be so densely populated that the present scheme 
of water collection and disposal will be impossible, but 
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by that time water will not necessarily be taken from nat­
ural resources, as chemistry can be depended upon to pro­
vide the individual supply absolutely necessary for human 
life and chemistry can be relied upon to take care of the 
wastes. 
It is too much to ask anyone to envision in each dwel­
ling a self contained unit which shall consist of a foun­
tain of water in the attic, and a few circulating pipes, 
and a chemical unit in the cellar which will extract the 
water from the waste and turn it back to the attic storage 
in condition for use again, delivering the waste in concen­
trated form to fertilize the land we must rely upon for 
our food. 
The master plumber of that future day will have ceased 
to be a fitter. He will be a sanitary engineer, a chemist, 
a student of natural laws, and the same power for the 
advancement of mankind that he is today. 
Since plumbing and sanitary engineering is still in 
its making, let us look forward to that day when health and 
sanitation will be on an increase, and diseases caused by 
faulty plumbing and incorrect measures of sanitation will 
have ceased to exist* 
************ 
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